Although grain legumes are considered to be particularly susceptible to insect damage, few studies have quantified these losses in farmers' fields. Insecticides can protect each of the legumes from pest damage, but plant resistance appears to be an attractive alternative, particularly for developing countries. Large differences in susceptibility to the major insect pests have been detected in the germplasm of each of pea, faba bean, lentil and chickpea, but there are no reports of successful exploitation of genotypes bred for resistance. Methods of screening and breeding for resistance are described, with particular reference to Heliothis armigera on chickpea. The dangers of breeding crops under protected conditions, for subsequent use in farmers' fields where protection is not afforded, are emphasised.
Introduction
Pea, lentil, faba bean and chickpea not only provide food for man and his domestic animals, but also for a wide range of insects. Some of these insects cause substantial losses of yield and therefore merit research attention and action to reduce those losses. Unfortunately, there is a dearth of published information on the quantitative losses caused by various pests. There have been few attempts to measure losses and those reports that do exist show substantial variability. For example, Schwarz and Klassen (1981) reported a 48% loss when pea was unprotected from aphids in the USA, but Pimentel Reed etal. et al. (1981) , in the same publication, estimated a 7% average loss to all insects on this crop in the same country.
W
All four of these food legume crops are grown across a wide range of geographic and economic environments. The range covers many developed countries, where the crops are grown commercially using insecticides and other inputs, and many developing countries, where much of the production is from crops given few, if any, inputs. Over 70% of world chickpea production is from India, where surveys show that less than 10% of farmers use pesticides on this crop (Bhatnagar et al., 1982) . Over 70% of world lentil production is shared by India and Turkey; China is responsible for more than 50% of world faba bean production; and the USSR produces more than 50% of the world pea crop (FAO, 1985) -but we could find no statistics for insecticide use on these three crops in these four countries. However, it is probable that most of the world production of all four legumes is from crops grown without pesticide protection. For these circumstances, the exploitation of host plant resistance (HPR) to pests would appear to merit priority and to have great potential.
The potential for resistance
Breeding crop plants for resistance to a large range of abiotic and biotic stresses has proved to be very profitable. In particular, breeding for resistance to diseases has been extremely successful in the grain legumes and other crops. In contrast, resistance to insect pests has been much less exploited. There have been great successes (for example phylloxera resistance in grapes, Hessian fly resistance in wheat and jassid resistance in cotton) but breeding for resistance was neglected until Painter (1951) published his book on the subject. Since then, there has been increased interest and action, particularly in the USA. But, resistance breeding continues to be undervalued and underfunded! Lukefahr (1982), when reviewing the prospects for plant resistance to Heliothis spp., wrote: "Progress in host-plant resistance research is a longterm proposition and requires considerable resources. With the limited financial resources available today, many host-plant resistance projects have suffered. Unfortunately, funding is available only when a crisis is looming, and with the availability of the synthetic pyrethroids, there is no crisis on the horizon. An effective pesticide makes control of the pests very easy and also insures stability of yields. Very little management is required, and even if the number of applications is excessive, the grower has minimized the risk at very little extra cost. Therefore, in crops that have a low damage threshold, or that have a number of different pest species, popUlation suppression will probably rely on conventional pesticides. When pest resistance to the synthetic pyrethroids becomes widespread, the dosages can be markedly increased and still require only relatively small amounts." "However, there are many crops where pesticide use is not part of the production system. These are usually crops that have a low cash value per
